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Abstract 
Logistics Park, as a significant node of modern logistics system and a cluster of logistics industry, has already been 
considered as a new potential increasing point intended for promoting the progress of urban and regional economics. From the 
perspective of growth pole theory under the regional economic theory, this paper indicates that the logistics park will be a 
growth pole for certain cities or regions. Not merely will it form a strong economy of scale, the logistics park will also cast a 
progressive influence to other economic industries through dominance effect, multiplier effect and polarization-diffusion 
effect. Taking the modern circulation service base of Chizhou as an example, the direct and indirect economic contribution is 
calculated by Input-output analysis in the paper. At the end, it can be concluded that every single yuan invested by the 
construction of the modern logistics service base project in Chizhou will have a 16.7 yuan contribution equivalent in its GDP, 
with direct contribution value added 0.4 yuan and indirect one 16.3 yuan. In the latter, the values added of backward pulling 
contribution, forward pushing contribution and consumption stimulation contribution are 0.6 yuan, 7.38 yuan and 8.32 yuan 
respectively. 
© 2013 Qian Dai and Jiaqi Yang. Published by Elsevier B.V.  
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Key words: Logistics Park; Regional Economy; Contribution; Input-output Analysis 
1. Introduction 
Logistics Park also called ogistics base , was constructed earliest in Japan in 1960s. Until now, Japan has built 
more than twenty Logistics Park in the twenty-two cities, which play an important role for the economic 
development of Japan so that the logistics industry in Japan has become the basic service industry. Germany 
began to construct Logistics Park in the 1980s, and the government has invested heavily in logistics infrastructure 
to cater to the needs of the logistics market and integrated logistics resources actively to promote the development 
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of logistics industry in the form of Logistics Park. Until now Germany has developed more than 30 Logistics 
Parks, and basically formed the national network of Logistics Park with some scale.  Other countries such as 
Denmark, France, the Netherlands, Spain and other countries also have different degree of development in the 
aspect of Logistics Park (Hertz S. and Alfred M., 2003 and Wang Ming, 2003). At present, the development of 
Logistics Park in planning, construction and operation is in the ascendant, which is an important trend of the 
modern logistics development. 
 
Logistics Park is a centralized place with a variety of logistics facilities and different types of logistics 
enterprises lay in the same space, and is one logistics rally point that has a certain scale and the comprehensive 
service functions. Logistics Park, as the significant node of modern logistics system and the cluster of logistics 
industry, has become a new development trend for modern for promoting the progress of urban and regional 
economics. As the modern logistics is a system which needs large investments and high technologies, Logistics 
Park, a logistics node, can play an advancing role in social economics. Therefore the social and economic impact 
assessment will be an indispensable part in evaluating the constructions project of the logistics park in China.  
 
The rest of this paper is organized as follows. Firstly, a brief literature review is presented in Section 2, 
followed by the analysis on influencing mechanism of Logistics Park to regional economic development, which 
develops from the perspective of growth pole theory under the regional economic theory in Section 3. Section 4 
presents the input-output analysis method and the model of measuring contribution of logistics park construction 
to regional economic development. Model estimation results are given in Section 5. Finally, concluding remarks 
and suggestions for future studies are presented. 
2. Literature review 
The theory and practice of Logistics Park in China started with putting forward of Shenzhen Pinghu logistics 
base in 1998, then it got so hot nationally in 2001 and reached a climax in 2003. After the governments and 
logistics associations  macro-regulation and control and the correct guidance, logistics park planning and 
construction hot is calming down (He Ni-ming, 2009 and Niu Huien and Chen Jing, 2001).  
 
There are regional interaction researches on interrelation between Logistics Park and regional economic. Wang 
Zhen and Ge You-song (2008) established the feedback model on the construction scale of Logistics Park and 
national economic operation by using system dynamics method, which explored the relationship between 
construction scale of the Logistics Park and national economic development in the regional level. 
  
Many literatures discussed the contribution of transportation infrastructure construction projects for economic. 
Liu Nan and Zhou Qing-ming (2005) applied input-output models to quantify the effects of investment in 
highway transport infrastructure construction on national economy. They pointed out the effects include direct, 
indirect, and induced economic benefits to an area, which can be identified in terms of multipliers of output, gross 
domestic product (GDP), employment throughout the affected area. Luo Ling and Cao Hong (2010) proposed that 
the contribution of high-speed railway to economic growth is divided into construction itself and the operation to 
promote economic growth. In this book, the authors mainly focused on the effects on high-speed railway 
construction investment to GDP, which including direct pulling effect, forward ripple effect and backward ripple 
effect to GDP. 
 
There are some literatures about the qualitative analysis on the regional economic contribution of Logistics 
Park, while quantitative analysis of the economic contribution literature is rarely taken out. Yu Chun-rong (2007) 
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proposed that effects of Logistics Park promoting the economic development displays in making economic 
quantity growing, making the economic structure getting better adjustment and improving economic quality. 
3. Influencing Mechanism of Logistics Park to Regional Economic Development 
In the 1950s, the French economist Francois Perroux (1981) proposed a Growth Pole theory, which refers to the 
abstract economic space. The Growth Pole theory points out that economic growth first appears in some growth 
poles in the heterogeneous space, and then diffuses through different channels and last effects the whole 
economic space. In other words, the growth pole is a group of industries that can produce dynamic growth in the 
economy space and have close contact with other industries through the input-output relation. 
 
Logistics Park, functioning as an emerging mode of modern logistics, will be a growth pole for certain cities or 
regions with accumulation of logistics functions and systematization of industrial operations. Not merely will it 
form a strong economy of scale, the Logistics Park will also cast a progressive influence to other economic 
industries through Dominance Effect, Multiplier Effect and Polarization-Diffusion Effect.  
3.1. Dominance effect 
Perroux considered the unequal influence exists in the big economic units or small ones, so as to generate 
economic disequilibrium development phenomenon. In other words, the phenomenon of one economic unit 
dominating another is called Dominance Effect. 
 
The accumulation of logistics functions and the systematization of industrial operations prompt Logistics Park 
to be the growth pole of a city or some region so that the development of Logistics Park has Dominance Effect 
with different degrees to other related industries such as warehousing, distribution, processing and information. 
3.2. Multiplier effect 
The multiplier effect refers to the relationship between the propulsive industry and other industries that maybe 
a forward linkage, a backward linkage, or a flanking linkage (Chia-Hsing Huang, 1996). 
 
There are high correlations between Logistics Park and manufacturing, transportation, warehousing, 
information transmission and software industry. As the growth pole, the Logistics Park promotes the 
establishment of other related industries, thus causing multiplier effect on the increasing of employment, 
production and economic benefits. 
3.3. Polarization-diffusion effect 
According to the growth pole theory, the development of Logistics Park influent surrounding areas through 
two processes: 
 Polarization process. In the early development, growth pole attracts surrounding resources because of 
the advantages on technology, finance, etc. In this process, the rapid growth of the propulsive industry 
attracts the other economic activities, thus the polarization of the economic activities and economic 
elements emerges firstly, and then the geographical polarization appears, and finally a variety of 
agglomeration economy or scale economy is obtained so as to develop the polarization effect of the 
growth pole. 
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 Diffusion process. The process of the force of the growth pole diffusing to the surrounding area through a 
series of linkage mechanism is the diffusion process. The diffusion effect can contributed to the establishment 
of regional logistics system. The result of diffusion effect is to have a great multiplier effect to surrounding 
areas as a form of increasing the income. 
 
In these two processes, the influence of Logistics Park as the growth pole depends on whether the area where 
Logistics Park located has superior internal and external logistics contact. If logistics facilities and infrastructures 
are well-equipped, the logistics system is unrivalled and the transportation and information is developed, it will 
attract more labor, technology and capital injection so as to accelerate the formation of the growth pole for 
Logistics Park. After regional economy concentrating to a certain scale and level, Logistics Park will become the 
major carrier and strong support for economic radiation to surrounding or further area. 
4. Modeling the contribution of Logistics Park construction to regional economic development based on 
input-output analysis 
There are three methods at present mainly used to measure the contribution of investment activities to regional 
economic growth quantitatively. They are input-output analysis method, Investment multiplier method and 
production function method. In these three methods, input-output analysis method can reflect the contribution of 
investment activities to the regional economic growth comprehensively, therefore, this paper will apply the input-
output method to analyze and measure the construction of Logistics Park investment to the regional economic 
development. 
4.1. Input-output analysis method 
The input-output analysis was founded by American economist Wassily Leontief in 1936. In economics, an 
input-output model is a quantitative economic technique that represents the interdependencies between different 
branches of a national economy or different regional economies. This method builds an economic mathematic 
model simulating the social reproduction process that national economy sectors inflow and outflow 
through establishing the input-output table and the corresponding linear algebraic equation system. An input-
output table with mathematical symbol is showed by Table 1. 
Table 1. An input-output table with mathematical symbols 
 Sector 1 Sector 2  Sector n The subtotal Final demand Total outputs 
Sector 1 x11 x12  x1n 
j
1x j
 
Y1 X1 
Sector 2 x21 x22  x2n 
j
2x j
 
Y2 X2 
        
Sector n xn1 xn2  xnn 
j
xnj
 
Yn Xn 
The subtotal 
i
ix 1
 i
2xi
 
 
i
xin
 ji,
xij
 i
Y i
 i
X i
 
The value added Z1 Z2  Zn j Z j  
 
Total inputs X1 X2  Xn j X j  
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Five coefficients including gross domestic product value-added coefficient, the direct consumption coefficient, 
the total input coefficient, all the captains of taking inverse coefficient and the distribution coefficient will be 
utilized in input-output analysis. 
 Gross domestic product value-added coefficient. GDP value-added coefficient, which is denoted by zj, refers 
to gross domestic product value-added produced by a unit of output. zj is formulated as follows:  
 
1,2,...,jj
j
Z
z j n
X
                                                                                                                        (1) 
 
Gross domestic product value-added coefficient vector is z=(z1, z2, , zj, , zn)T. 
 Direct consumption coefficient. Direct consumption coefficient, which is denoted by aij, refers to the direct 
s products or service in producing a unit of production or providing a unit of 
service. aij is formulated as follows: 
 
, 1,2,...,ijij
j
x
a i j n
X
                                                                                                                  (2) 
 
All the direct consumption coefficients form a matrix of order n, known as the direct consumption 
coefficient matrix that is showed as follows: 
 
11 12 1
21 22 2
1 2
...
...
... ... ... ...
...
n
n
n n nn
A
a a a
a a a
a a a
 
 Total input coefficient. Total input coefficient, which is denoted by bij, refers to the total consumption quantity 
s products or service in producing a unit of production or providing a unit of service. bij is 
formulated as follows: 
 
1
,  1,2,...,
n
ij ij ik kj
k
i j nb a a b                                                                                                                  (3) 
 
According to the definition of direct consumption coefficient, the total input coefficient matrix is obtained 
as following formulas: 
 
1( )B II A                                                                                                                                          (4) 
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 Leontief inverse coefficient. Leontief inverse coefficient also is known as completely demand coefficient, 
whose matrix differs by an identity matrix from total input coefficient and denoted by the inverse matrix of B. 
 
1( )B B II A                                                                                                                                  (5) 
 
 Distribution coefficient. Distribution coefficient, which is denoted by hij, refers to the distribution proportion 
of products or services (including import) of the national economic departments in various purposes (the 
intermediate use and the end use). 
 
,  1,2,...,ij
ij
i i
x
h i j n
X M
                                                                                                        (6) 
4.2. The direct contribution 
The direct contribution, which refers to direct economic output benefits brought by the industries  investment 
related to the construction project, reflected in the growth of GDP. According to the national economic 
accounting principle, the direct contribution calculation formula is as follows: 
 
T
d Y XE z                                                                                                                                      (7) 
 
where Ed denotes the direct contribution of logistics park construction investment, X is a vector of the total 
input of corresponding sectors on logistics park construction. 
4.3. The indirect contribution 
The indirect contribution on GDP of Logistics Park construction investment mainly includes three aspects: the 
Backward Pulling Contribution, the Forward Push Contribution and the Consumption Stimulation Contribution, 
which is denoted by the following formula. 
 
p b f cE E E E                                                                                                                                   (8) 
 
where Ep, Eb, Ef, Ec denotes the indirect contribution of logistics park construction investment, the backward 
pulling contribution of logistics park construction investment, the forward push contribution of logistics park 
construction investment, the consumption stimulation contribution of logistics park construction investment 
respectively. 
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4.3.1. The backward pulling contribution 
 
From the point of view of input and output, the backward pulling contribution of logistics park construction is 
the added value of GDP created by the sectors that provide products or service for the construction of Logistics 
Park. According to this definition, the backward pulling contribution calculation formula can be expressed as 
following: 
 
1 1
n n
b i jij
j i
bE z X                                                                                                                                     (9) 
4.3.2. The forward pushing contribution 
 
From the point of view of input and output, the forward pushing contribution of logistics park construction is 
the added value of GDP created by the sectors that take Logistics Park for intermediate input, which can 
expressed by the formula as follows. 
 
1 1
n n
ij
f j i
i j ij
hE z Xa
                                                                                                                                 (10) 
4.3.3. The consumption stimulation contribution 
 
The consumption stimulation contribution of logistics park construction is the added value of GDP stimulated 
by the consumption effect for the direct construction investment itself, forward pushing and backward pulling 
contribution of Logistics Park. 
 
According to the Keynesian multiplier theory, its calculation formula is presented below. 
 
= ( + + )
1-c d b f
b
bE E E E                                                                                                                            (11) 
 
where b denotes the social marginal propensity to consume(it is 0.498 of Anhui province in 2007). 
 
5. Measuring the contribution of Logistics park construction to regional economic development: taking the 
example of the modern circulation service base 
The modern circulation service base of Chizhou, which is taken as an example for calculating contribution of 
logistics park construction for regional economic, is located at economic and technological development zone of 
Chizhou and covers an area of some 400 mu. This construction project will be invested 340 million yuan and will 
be constructed in two years.  
 
Due to the construction investment of logistics park not belonging to a sector of national economy, and 
construction production that Logistics Park cannot belong to a corresponding economy sector in the all national 
economy sectors, therefore, the capital investment of the modern circulation service base of Chizhou will be 
divided into the corresponding sectors of national economy, which is the basis of the measurement of economic 
contribution. According to the investment structure of the modern circulation service base of Chizhou, different 
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kinds of cost will be belonged to the corresponding sectors of national economy. The investment structure of the 
modern circulation service base of Chizhou is represented in table 2.  
Table 2. The investment structure of the modern circulation service base of Chizhou 
  Project items Investments ( million yuan ) 
1 Agriculture Land acquisition 12.12  
2 Manufacturing industry  38.11 
2.1  Processing equipments of steel and building materials 10.0 
2.2  Electrical weight bridges 0.21 
2.3  Yard gantry cranes 3.0 
2.4   Gantry cranes in warehouse 3.0 
2.5  Forklifts 0.9 
2.6  Transport vehicles 20.0 
2.7  Electrical facilities 1.0 
3 Construction industry  149.27 
3.1  Trade and business building 103.12 
3.2  Surface hardening 24.0 
3.3  Warehouse building 5.6 
3.4  Integrated logistics occupancy construction 2.87 
3.5  Car trade market construction 13.68 
4 Transportation Industry  117.50 
4.1  Railway special line  invest 17.50 
4.2  5000 tonnage berths construction cost 100.0 
5 Information transmission, computer 
service and software industry  Logistics information system construction cost 20.00 
6 Industry of scientific research previous work cost 1.50 
7 Industry of the technical services Reserve funds 1.50 
 The total 340.00 
 
The input-output table of Anhui province in 2007 and the matrix tables of gross domestic product value-
added coefficient, direct consumption coefficient, total input coefficient, Leontief inverse coefficient and 
distribution coefficient are applied in this article. According to the above formulas (7) ~ (11), the values of each 
contribution are calculated, which can be seen in table 3. 
Table 3. Calculation results of contributions for GDP 
 Classification of contribution Contribution for GDP(billion yuan) Investment (billion yuan) Contribution equivalent for GDP 
1 Direct contribution 0.135082 
0.34 
0.40 
2 Indirect contribution 5.541926 16.30 
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2.1 Backward Pulling Contribution 0.204915 0.60 
2.2 Forward pushing contribution 2.509861 7.38 
2.3 Consumption Stimulation Contribution 2.827150 8.32 
3 The total contribution 5.677008 16.70 
 
The contribution equivalent for GDP refers to the contribution for GDP brought by every single yuan 
investment, which is the ratio of value of contribution to total construction investment. From table 2, as to the 
modern circulation service base of Chizhou , one yuan of construction investment could bring 16.7 yuan of total 
contribution, in which the direct contribution is 0.40 yuan, the backward pulling contribution, the forward 
pushing contribution and consumption stimulation contribution is 0.60 yuan, 7.38 yuan, 8.32 yuan respectively. 
6. Conclusion 
Analyzing the contribution of Logistics Park to regional economic development and calculating the contribution 
to the national economy could make benefits for further understanding the great contribution of logistics park 
construction and operation to economic and social development, and would help governments further organize 
the construction of Logistics Parks. 
 
According to the growth pole theory, the Logistics Park casts a progressive influence to other economic 
industries through Dominance Effect, Multiplier Effect and Polarization-Diffusion Effect. Therefore, the 
Logistics Park will concentrate relevant regional industries, spur the economics of regional development and 
strengthen the vigor in the commercial circulation field, perfect the investment environment and urban 
comprehensive logistics function and lastly increase the employment. 
  
Moreover, constructing logistics parks can bring direct contribution and indirect contribution to the regional 
economy, and indirect contribution mainly includes the backward pulling contribution, forward pushing 
contribution and consumption stimulation contribution. This paper applies the input-output analysis method to 
calculate the national economic contribution and contribution equivalent of Logistics Park construction by taking 
the modern circulation service base of Chizhou as an example. From the calculation result, it is concluded that 
the values of direct contribution and backward pulling contribution are small, while the values of backward 
pulling contribution and consumption stimulation contribution are large relatively, which shows that the 
economic contribution brought by the modern circulation service base of Chizhou itself accounts for a small 
proportion and Logistics Park construction has a great influence on transport enterprises, storage, handling and 
processing enterprises who carry on business activities depending on the base. 
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